After pre-processing in Adobe Photoshop, the images were analyzed using Grayscale Image Analysis [1] . This code uses a thresholding algorithm to determine grain boundaries. The algorithm detected 1144 particles in the image. As the average diameter of a lentil is 6.91 ± 0.68 mm which is ∼ 300 pixels in this particular experimental photograph, we deleted any auto-detected grains whose major axis was longer than 300 pixels, as these may be composites of multiple lentils whose boundaries were not detected due to low contrast or continuity in the original image. This figure is embedded as a multi-frame animation which can be activated on click for those using a viewer with Acrobat-9/X compatibility.
PIV SETTINGS
The PIV was performed in two passes, with the interrogation window set to 128 pixels with a 64 pixel step size for the first pass and the interrogation window set to 64 pixels with a 32 pixel step size for the second pass. The first pass interrogation window contains on average 12-15 lentils. The average particle displacement between analysed frames is approximately 5 % of the first pass interrogation window (∼ 6-7 pixels). Figure 2 displays a schematic representation of the experimental apparatus while figure 3 shows an interactive 3D model of the device. The sides and base of the device were constructed from 0.5 medium density fiberboard (MDF). The front and back panels are 0.125 clear acrylic. The clear panels are mounted to the box with socket cap screws into threaded inserts in the MDF. This allows for easy disassembly of the apparatus. The fixed floor panel is mounted on an MDF box within the shear-box. The mobile panel is mounted with a swivel connection to a threaded drive-shaft (1/2 -10 Acme). The drive-shaft passes through a threaded block mounted to a through hole in the bottom panel of the box. Below the bottom panel, the drive-shaft is driven by a unipolar stepper motor allowing for precision control of the position and speed of the mobile panel of the shear-box. For every turn of the drive-shaft, the platform drops approximately 2.54 mm. For detailed construction plans, please contact the corresponding author. 
APPARATUS DESIGN

